Introduction: Digital data are becoming of increased use among all governmental and non-governmental facilities not only in Kuwait but all over the world. Data mechanization is being used at the medium and small establishments. Thus, screens, mouse, and keyboard terms are being used increasingly by a large number of employees. This extensive use of the digital technology must be accompanied by a parallel one that searches for the possible health hazards out of this exposure and how to provide effective control measures that would eliminate or at least control these health hazards. Work-related musculoskeletal disorders are important health problems among workers using video display units. Awareness of workers and modification in the workstations might play an effective role in controlling pain and discomfort resulting from ergonomic stressors. Objectives: To identify a pattern of MSDs and environmental health hazards in the studied workplaces, to find out the ergonomic stressors inside the studied workplaces, to review health and safety program at the studied bank and to estimate the impact of the proposed intervention on the degree of severity of MSDs among the examined workers. Subjects and Methods: A randomized control intervention study was carried out to include all employees at all branches of a randomly selected bank in Kuwait. Bank branches were selected by simple random technique to be allocated to either control group or intervention group. 117 employees were considered as controls while 127 employees were subjected to the intervention. Evaluation of the results was assessed at 3 intervals (6 months apart) for 18 months. Results of intervention were assessed based on a comparison between baseline and after 18 months. The Standardized Nordic Questionnaire was used to assess musculoskeletal pain/discomfort, and the NIOSH computer workstation checklist was used to assess ergonomic stressors. The intervention included: review and adjustment of the Display Screen Equipment/Visual Display Units, work breaks, relaxation and stretching exercises and physical aspect of the workplace environment. Results: Non-adjustable chairs, keyboards and document holders were only significantly improved among the intervention group. The frequency of musculoskeletal complaints at most of the studied body parts were significantly improved among the intervention group. These intervention activities also succeeded to improve body posture in relation to the used computer significantly. The feeling of hot or cold temperature, irritating noise, and highly repetitive tasks was significantly improved by intervention. Age, nationality, years spent at work, work duration, smoking and use of a computer at home did not have any significant relation to the improvement of musculoskeletal complaint that was achieved among the intervention group. Sex, education, frequent breaks and use of video games at home were only significantly related to the improvement of musculoskeletal complaints, among workers enrolled in the intervention group, at isolated body parts. Conclusion: The adopted multiple intervention activities significantly lower the frequency of musculoskeletal complaints at most of the studied body parts and significantly improve body posture in relation to the used computer.
INTRODUCTION
Work-related musculoskeletal disorders (MSDs) are becoming one of the most important health problems in the occupational health field (1) . It was estimated MSDs account for 29% of all US workplace injuries (2) , and about half of occupational health illness in the UK, (HSE, 2006) . Overall, in Europe, MSDs constitute about 39% of occupational cases and are considered a growing public health problem (3) . Not only that, but it also accounts for 40 -60% of lost time claims in Canada (4, 5, 6, 7) . Other studies showed that musculoskeletal disorders cost the society 5.7 billion pounds in 1995/1996 (8, 9, 10, 11) . One CDC report (2001) accounted for the prevalence of disabilities and associated health conditions among adults in the United States. The number of people reporting disabling conditions increased from 49 million during 1991-1992 to 54 million during 1994-1995. Out of adults with disabilities; 41.2 million (41.4%) suffered from musculoskeletal disorders (12) . Recently, MSDs attracted attention and were considered as one of the emerging public health threats in the developing countries (13, 14, 15, 16, 17, 18) . Ergonomic interventions generally include both ergonomic adjustments to the workstation to tailor the physical conditions to the worker's physiology and working patterns as well as educational components (19) . Also, training exercises during frequent work breaks play an essential role to improve the hazardous health outcome of exposure to ergonomic hazards at work for those dealing with VDT. These modifications are supported by the current literature on workspace ergonomics (20, 21, 22) . A randomized controlled clinical intervention study, carried out in Spain, revealed that episodes of musculoskeletal disorder-related temporary work disability were shorter in the intervention group than in the control group. The provided intervention program proved to be cost effective and improved not only the short-term work disabilities outcomes but also the long-term ones (23) . A recent intervention study showed that a comprehensive ergonomic program including a workstation adjustment and a behavioral safety approach could improve the employee's posture in front of VDU. Also, supplementary breaks proved to attenuate accumulation of discomfort and eyestrain during work sessions without impairing productivity (24) . The available literature did not reveal any study dealing with implementation of ergonomic interventions to control musculoskeletal disorders at the workplace in the State of Kuwait. Thus the current study is formulated to reveal the impact of a comprehensive ergonomic intervention program on the musculoskeletal pain/discomfort among bank workers in Kuwait.
METHODS
The study was carried out throughout the following phases: 1) Preparatory phase, During this phase the following steps were conducted: Survey of literature : A review of literature was conducted in order to explain ergonomic stressors in the workplaces and to identify the risk factors which are responsible for developing musculoskeletal disorders among the exposed bankers. Place of the study: The study was carried out in all branches of one bank in Kuwait state. The bank consists of 53 branches distributed all over the six governorates of Kuwait. The majority of these branches are located mainly in three governorates while few branches are located in the other three governorates. Study design: A randomized control intervention study was conducted as follows: In each governorate, fifty percent of examined workplaces subjected as control and the rest were subjected to the proposed intervention by simple random technique. This intervention included the readjustment of the workstation design, used tools, physical aspects of the environment (light, ventilation, noise and temperature) and modifying some administrative controls breaks and, practicing a set of exercises during the breaks. Selection Criteria: Inside each governorate, the branches of the bank were divided into control group and intervention group based on selection by simple random sampling technique. All workers inside the bank branches were subjected to the study; they were distributed over the control group and the intervention group based on which bank branch was allocated as control or intervention group. Phases of the intervention: The impact of the intervention was measured at 6 months intervals during 18 months. Results of intervention were assessed based on a comparison between baseline and after 18 months. Subjects: total employees allocated from the bank branches which formulated the control group were 117 employees while those from the bank branches which formulated the intervention group were 127 employees. Ethical consideration: All administrative approvals were taken before the conduction of the study. All examined subjects were informed about the aim of the study and informing them that all data will be treated in a confidential manner. Written/oral (1) consent was taken from every examined subject. 2) Implementation phase: All workers in both groups were subjected to the Standardized Nordic Questionnaire to assess musculoskeletal pain/discomfort and the NIOSH computer workstation checklist to assess ergonomic stressors. The intervention included: review and adjustment of the Display Screen Equipment/Visual Display Units, work breaks, relaxation and stretching exercises and physical aspect of the workplace environment. Pilot study: The questionnaire was tested through a pilot study of 10% of workplaces and subjects of the study to reveal any ambiguity in the questionnaire and determine its suitability for the Kuwaiti culture. Also, the average time required to fill the questionnaire were tested. The necessary changes in the questionnaire were considered. 3) Evaluation phase: Data were collected, analyzed, tabulated, interpreted and summarized.
So, results, conclusion, and recommendations were addressed. Statistical analysis: Data entry was performed by using personal computers (SPSS, statistical program). Chi-square and t-test were the tests of significance. A P value < 0.05 was the level of significance. Table ( 1) shows that there was no statistical significance difference as regards age and sex but there was statistical significance difference as regards nationality of the studied groups as Kuwaiti employees were forming the majority of the studied subjects in both groups (87.3% and about 58% in intervention and control groups respectively). It was noticed that the examined employees in both groups were statistically significant difference as regards marital status and educational level. Mean of working duration was statistically significant difference. It was lower in the intervention group than the control group (4.28±3.75 and 3.16±3.21 respectively). There was no statistical significance difference between both groups as regards working hours/day considering that about 83% of the employees in the intervention group and about 89% in the control group were working 8hours/day. It was noticed that about 52% of the employees in the intervention group and about 40% of the controls had no any breaks /day before the intervention (p<0.05). It was recorded that there was no any ergonomic training provided to employees in both groups before the intervention. It was reported that majority of employees in both groups (about 62% in the intervention and about 56% in the control, p<0.05) were using computers at home 2 hours or less. Also, the majority of employees in both groups (about 59% in the intervention and about 57% in the control, p<0.05) were not using video games at home. For the control group, the heat index measurements were similar to those measured in the intervention group with no statistical significance differences. Furthermore, the noise measurements in the intervention group were 51 ± 2.637 dB before intervention and became 52.01 ± 3.892 dB after intervention (P= 0.622). For the control group, the noise measurements were similar to those measured in the intervention group with no statistical significance differences (P= 0.887). By looking to light intensity, it was 812.73 ± 95.777 Lux before intervention and changed to 805.214 ± 98.652 Lux after intervention with no statistical significance difference (P= 0.890).
RESULTS
For the control group, the readings were nearly similar to those measured in the intervention group with no statistical significance difference (P= 0.971). 
DISCUSSION
The obtained results in pre-intervention stage indicated the importance and need for ergonomic improvements. The majority of the studied intervention group suffered mostly from lower back pain (62.7%) and neck pain (61.1%), while 49.2% suffered from right shoulder pain. Similar results were obtained for the control group but with slightly higher frequencies (Table 4 ). It was recorded that similar findings were demonstrated by other studies (27, 28) . The findings of the current study were shown the statistical significance difference (P < 0.05) of the musculoskeletal pain of participants in the intervention group compared to the control. This reduction was observed in most of the studied body sites after 18 months of intervention (Table 4) . Coinciding with our findings, Robertson and his associates found that the effects of the training were retained over a period of months (29) . However, the results of Pillastrini and his colleagues showed retention of positive ergonomic changes after 30 months of follow-up (30) . The findings of both studies strongly suggest that in order to maintain the desired change in work related posture over time, there is a need for on-going reminders and cues in order to maintain the behavior change. Furthermore, the greater exposure to more comprehensive and extensive training, particularly when coupled with workstation adjustments, also suggests that this helps to retain positive work-related posture learning (31) . This might explain the long positive retention of ergonomic adjustments revealed by the current study which adopted multiple intervention modalities. Another study also showed that participative training in workstation ergonomics could improve work postures, work practices, risk factor exposure, and pain (32) . Contradicting with the findings of the current study, one study found that despite the implementation of posture training and workstation manipulations to improve workstation setup and self-reported musculoskeletal symptoms of office workers, no differences were observed across two intervention groups and one control group in self-reported musculoskeletal symptoms (33) . However, The same researchers reported problems in consistently maintaining correct ergonomic setup of workstations. In contrast, the current study revealed that positive changes in the workstation and body postures were maintained during the follow-up period which can explain this difference between the current study and this study ( Table 2) . Modifications of the workstations and habits of workers while dealing with the computer and other components at the workstations are considered as an intermediate step to control both symptoms and diseases of musculoskeletal body system (34, 35) . Some authors analyzed the intermediate outcomes of body posture at work and revealed a significant improvement among the interventions groups (36, 37) . The findings of the current study confirm these findings as the adopted training techniques improved workstation habits with respect to how workers used their monitor, keyboard, mouse, chair, and desk in the intervention group. Significant improvements were found in the workers' body posture in the back region (P < 0.05), thighs (P < 0.05), knees (P < 0.05), and feet (P = 0.05) while sitting. Significant improvements were also found regarding the document holder (P = 0.05), monitor distance (P < 0.05), workers' body posture for the wrists (P < 0.05) when using the computer (Table 2 ). Since the chair has a direct influence on body alignment, and is easily adjustable, compared to the working surface, individuals are advised to alter the chair of their workstations (38, 39, 40) .
The current study revealed that adjustability of the chair, adjustable backrest and the associated body postures (horizontal thighs, vertical legs, feet flat on floor or footrest and neutral wrists) were significantly (P < 0.05) improved among the intervention group. These findings confirm those of Niekerk and his associates who showed a consistent trend of support for the role of a chair intervention to reduce the severity, intensity, and frequency of musculoskeletal pain (41) . The current study revealed that multiple work activities had been improved with relation to ergonomic hazards, (Table 3) . Continuous standing for more than 30 minutes (P = 0.016), performing activities with hands raised above the shoulder (P = 0.004), lifting objects between wrist and hand more than once per minute for more than 15 times (P = 0.003) and lifting/lowering or carrying objects weighing more than 25 kg (P = 0.001) were all significantly reduced among the intervention groups. The impact of these awkward postures reflects mainly in the form of increased stress and strain in the neck, shoulder and low back area. This, combined with other factors, might be behind the great significant reduction of pain in these body sites among the intervention group. Several researchers revealed the relation between lifting and low back pain (42, 43, 44) . Physical environmental conditions have been shown to play an important role in musculoskeletal disorders arising from exposure to ergonomic hazards. The current study revealed that measurement of noise level (Table 5) did not show any significant change (P > 0.05). The same pattern was also revealed for extreme of temperatures as both temperature, and relative humidity (Table 5) did not show any significant change (P > 0.05). The current study revealed that measurement of the intensity of lighting was not significantly changed (P >0.05) over the follow-up period among the intervention group. The current study suffered from several limitations. Although it would be advisable to have the researcher blinded to the intervention and control groups yet, this could not be achieved in the current study. The main limitation of the questionnaires, in general, is subjectivity. Although the confounding effect of sociodemographic and work factors was not adjusted at the beginning of the study yet, they were fairly well balanced by the randomization process.
